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saline: PBS; sodium dodecyl sulfate polyacrylamide gel electrophoresis: SDS-PAGE; V131C T4 lysozyme: T4L; tris(2-carboxyethyl)phosphine hydrochloride: TCEP; Matrix-assisted laser desorption/ionization time of flight: MALDI-TOF.
Equipment
Polymerization and end group modification reactions were carried out using standard Schlenk techniques under an inert atmosphere of argon. R f values refer to analytical thin layer chromatography (TLC) performed using pre-coated silica gel 60 F254 and developed in the solvent system indicated. Compounds were visualized with UV light (254 nm) or a basic solution (10% K 2 CO 3 aqueous solution) of KMnO 4 . Merck 60 (230-400 Mesh) silica gel was used for column chromatography. Gel permeation chromatography (GPC) analysis of the polymers was conducted on a Shimadzu HPLC system equipped with a refractive index detector RID-10A, a UV-Vis detector SPD-10A VP and two Polymer Laboratories PLgel 5 µm mixed D columns (with guard column). LiBr (0.1 M) in DMF at 40 °C was used as the eluent (flow rate: 0.80 mL/min). Near-monodisperse poly(methyl methacrylate) (PMMA) standards (Polymer Laboratories) were employed for calibration. Chromatograms were processed using the EZStart 7.2 chromatography software. The M n by LLS was collected from a Viscotek GPCmax VE2001 GPC solvent/sample module with 270 Dual detector and VE 3580 RI detector. MALDI-TOF mass spectrometry was performed on an Applied Biosystems Voyager-DE STR and operated in linear mode with an external calibration. Polymer samples were prepared by mixing 5:1:5 v/v/v ratios of DCTB matrix (40 mg/mL in THF) to potassium trifluoroacetate (5 mg/mL in THF) to polymer (1 mg/mL in THF). NMR spectra were obtained on Bruker ARX500 and Bruker DRX400 spectrometers. Monomer conversions were calculated by 1 H NMR by monitoring the disappearance of the peaks corresponding to the vinylic protons with the CH of the 
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CTA retention by UV-vis:
A series of standard solutions containing 1 ranging from 2.81 x 10 -5 M to 3.51 x 10 -6 M were prepared in volumetric glassware in methanol. The absorbance of each sample was measured at 306 nm (λ max SC=SS). A line was fit to these data points to give a molar absorptivity (ε) of 30,528 M -1 cm -1 ( Figure S1 ).
Using the molecular weight calculated from MALDI-TOF MS for 3 (MW = 8,990), three polymer concentrations were prepared in volumetric flasks in methanol. The absorbance at 306 nm was measured for each sample. The percentage of trithiocarbonate end-group was determined using the calculated molar extinction coefficient of 30,528 M -1 cm -1 ; the average end group percentage was 91%. Aminolysis of the difunctional poly(NIPAAm) (3): Difunctionalized poly(NIPAAm) (10 mg, 1.1 x 10 -3 mmol) was dissolved in 10 mL of methanol and 0.10 mL of butylamine was added.
Synthesis of difunctional poly(NIPAAm) (3)
The solution was kept at 60 °C for 15 h. After removing the volatile molecules under vacuum, the remaining polymer was used directly for analysis. The expected M n was calculated assuming complete removal of the core and amide formation with butyl amine. San Jose, CA) was used to centroid EMD peaks of interest. Data points were smoothed using Igor Pro 4.0.8.0 (Wavemetrics, Inc., Lake Oswego, OR). Molecular weights were calculated from the experimentally determined EMD using the formula for the volume of a sphere and density as described below. Table S1 lists the EMD of the peaks identified in the ESI-GEMMA spectra of the protein-polymer conjugate samples. Molecular weights were calculated using the formula for In-gel tryptic digestion and LC-MS/MS were used to identify peptides associated with T4 lysozyme in the marked gel bands.
1 Based on the standard deviation of the effective density, a mass accuracy of +10% is estimated. 2 Molecular weight was calculated using the formula: MW=V*d*N a where d is the effective density, N a is Avogadro's number and the volume, V = (EMD) 3 π/6. 3 Density of protein and protein complexes calculated from reference 5. 4 Abbreviations are defined as follows: L is T4 lysozyme; P 2 is the two armed polymer 5; P 2 + L is the monomer linked two armed polymer; P 2 + 2L is the dimer linked two armed polymer. 
